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ABSTRACT
Objective The objective was to compare the results of 
performance- based and self- assessed measures of health 
literacy (HL) and to evaluate the contribution of their joint 
use in assessing some HL antecedents.
Design This was a cross- sectional study.
Setting The study was conducted on the general 
population in Florence (Italy).
Participants This study is part of a larger one, where 
participants were randomly selected from the registries 
of 11 general practitioners working in the municipality 
of Florence. Inclusion criteria were the following: 18–69 
years of age and Italian speaking. Exclusion criteria 
included cognitive impairment, severe psychiatric disease 
or end- stage disease. In this paper, 212 adults were 
included.
Outcome measures HL was measured using the 
European Health Literacy Survey Questionnaire (HLS- 
EU- Q16) and the Newest Vital Sign (NVS). The HL levels 
obtained by means of the two measurement tools were 
combined into a new variable that described three 
different levels of HL skills: low HL skills, partial HL skills 
and high HL skills. Multivariate ordinal logistic regression 
analysis was performed to assess the predictive roles of 
age class, educational level and financial resources with 
respect to HL skills.
Results Twenty- two per cent of the sample had high HL 
skills, 28.3% had low HL skills and 49.5% had partial HL 
skills. Educational level, age class and financial resources 
were significantly associated with HL skills, with OR values 
being higher than those obtained using the NVS or the 
HLS- EU- Q16 individually.
Conclusion The combination of the results obtained using 
the NVS and the HLS- EU- Q16 improves the understanding 
of HL. The new variable generated by this combination 
could be considered as a different way to assess HL and 
its multidimensional contents.
INTRODUCTION
Health literacy (HL) is a multidimensional 
concept1 that deals with broader compe-
tences that are needed to communicate, navi-
gate and actively participate within modern 
healthcare systems and, more generally, with 
an individual’s capacity to assess, understand 
and use health information in different 
settings.2 3 The skills that compose HL can be 
classified into three different typologies: the 
practical application of literacy skills ranging 
from those needed to be able to function 
effectively in everyday situations (functional); 
the cognitive and literacy skills that can be 
used to actively participate in everyday activi-
ties and to apply new information to changing 
circumstances (interactive); and cognitive 
skills that can be applied to critically analyse 
information and exert greater control over 
life events and situations (critical literacy).4 
All of these competences enable a person to 
navigate within three domains: healthcare, 
disease prevention and health promotion.2 
For these reasons, HL affects people’s health, 
Strengths and limitations of this study
 ► In this study, for the first time, two different mea-
sures of health literacy (HL) were combined into a 
new measure, called ‘HL skills’.
 ► The study design (sampling procedure and criteria 
for the combination of the HL measures) led to lim-
itations in the generalisability of the results.
 ► A different approach in combining the two measures 
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and it is now considered as one of the main determi-
nants of health inequality; it is significantly related to age, 
educational level and economic status5–8 and is suggested 
to partially mediate the effect of socioeconomic status on 
health- related outcomes.9–11 Moreover, HL can also be 
considered as the balance between individual skills and 
the demands and complexities of societal systems12; it is 
the combination of cognitive capacities, life experiences, 
knowledge and opportunities.13 14
To date, several different definitions of HL have been 
proposed in the literature; as a result, a considerable 
number of HL measurement tools have been developed 
by now. Although this variety of measures permits the 
use of specific tools for specific aims and target groups, 
it raises debate and poses some challenges. Indeed, more 
than 150 measures exist, but no ‘gold standard’ measure 
has emerged until now. Furthermore, only a small number 
of instruments examine multiple types of HL (functional, 
interactive and critical), while the majority deal solely 
with the functional component, with the risk of frag-
mentation. Apart from that, measurement tools may be 
classified as either performance- based (objective) or self- 
assessed (subjective), as they capture different aspects, 
for example, the objective ability to understand medical 
information versus the effect of emotional or motiva-
tional aspects on the decision- making process.15–18 As a 
consequence of the lack of a comprehensive approach 
to HL measurement, the use of different or fragmented 
HL measures leads to difficulties in comparing and/
or to incomplete results in terms of the HL level and 
related outcomes, as well as to an increasing risk of 
misinterpreting the effectiveness of interventions aimed 
at improving HL.19–24 Besides, while performance- based 
tools can be assumed to objectively measure HL regard-
less of a person’s environment, self- assessed ones can be 
considered to be more situation specific; for instance, 
emotional or motivational aspects of the decision- making 
process are also the consequence of family, community 
and system support.13
For these reasons, many authors suggest measuring HL 
using different instruments at the same time, so as to assess 
different skills, abilities and competences that constitute 
such a multidimensional construct.15–25 Nevertheless, 
research using performance- based (ie, direct testing of 
competences) and self- assessed (perception based, ie, 
self- reported abilities) measures of different dimensions 
and types of HL simultaneously remains scarce, and the 
results of such studies are usually focused on highlighting 
the inconsistencies between the two types of tests, without 
assessing their potential joint contribution to measuring 
HL as a unique concept.14 19 26 27
In a study conducted on patients affected by diabetes or 
colon cancer, Waters et al28 found that performance- based 
and self- assessed HL measures represent related but inde-
pendent constructs; they are able to predict objective 
disease knowledge but not perceived disease knowledge in 
the same way. Due to these results, the author concluded 
that performance- based and self- assessed measures of 
HL are not interchangeable, although they tend to be 
consistent in categorising patients into different levels of 
HL.28 To the best of our knowledge, no studies adopting 
a similar approach to the analysis of the HL determinants 
have been published as yet.
The aim of this study is to compare the results of 
performance- based and self- assessed measures of HL 
and to evaluate the potential contribution of their joint 
use in assessing some HL antecedents (age and socioeco-
nomical determinants) in a population- based sample. We 
believe that this is the first attempt to use the informa-
tion obtained by different HL measurement tools to get 
further insight into the knowledge about the antecedents 
of HL.
METHODS
This study is part of a larger one, conducted in a 
population- based sample in Florence, Italy, with the 
aim of measuring the HL level and validating some HL 
measurement tools. The study design is described else-
where,29 as well as some of its results.30
Data collection
The study adopted a cross- sectional design that was 
carried out in a population- based sample. Participants 
were randomly selected from the registries of 11 general 
practitioners (GPs) working in the municipality of Flor-
ence. The municipality of Florence is about 102 km2 in 
size, with a population density of about 3500 inhabitants/
km2; socioeconomic and health deprivation data are 
described elsewhere.31
The sample size of the study was calculated considering 
the first aim of the larger study (ie, to assess the level of 
functional HL using the Newest Vital Sign (NVS) in a 
population sample in Florence, Italy), as described else-
where,7 and it was equal to 480 participants.
The GPs were recruited using convenience criteria: all 
of the GPs from the municipality of Florence were invited 
to join the study by both the Provincial Medical Council 
and the University Hospital of Florence. According to 
the study protocol, the first eight who voluntarily joined 
the study were included and were asked to select 80 
subjects among those registered as patients using a simple 
random sampling method. Since oversampling was not 
enough to reach the sample size of 480, three more GPs 
were included, with a second random sample for the first 
eight. In Italy, every resident over the age of 18 years has 
to be registered in a general practice, and people are 
enrolled in the general practices according to their place 
of residence. This sampling method was chosen with the 
aim of increasing the population participation rate, as 
the invitation letter was jointly signed by the GPs and the 
researcher in charge of the study.
The sample was selected within each neighbourhood of 
the municipality of Florence, since the recruited general 
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The inclusion criteria were the following: 18–69 years of 
age and Italian speaking (since the survey was conducted 
in Italian). The inclusion criteria were defined according 
to those of the Italian behavioural risk factor surveil-
lance system Progressi delle Aziende Sanitarie per la Salute in 
Italia (PASSI).32 The exclusion criteria included cogni-
tive impairment, severe psychiatric disease or end- stage 
diseases. Each GP verified the inclusion and exclusion 
criteria when selecting the sample.
The larger study included two different arms (A and 
B) with different aims and questionnaires. Each subject 
was randomly allocated to one of the two arms. To meet 
the specific aims of the present study, only the B arm of 
the research was considered, since the short form (16 
items) of the European Health Literacy Survey Question-
naire (HLS- EU- Q16) was only administered in this arm, 
together with the Italian version of the Newest Vital Sign 
(NVS- IT, hereinafter, NVS).
Data collection started in February 2017 and finished 
on 31 December 2017. Each selected subject was 
contacted via postal mail. Subjects received an informa-
tion sheet signed by the GP and the person in- charge 
of the study, which included a short description of the 
study, an invitation to participate and a consent form. 
Participants were asked to sign the consent form and 
return it via mail to the researchers in charge. The mail 
also contained the nutritional label of the NVS. After 
receipt of the signed consent forms, the subjects were 
contacted for a computer- assisted telephone interview. 
If the consent form was not received within 2 weeks, a 
follow- up phone call was made by the research group. 
The phone call served to clarify any questions and to 
identify and support people having difficulty completing 
the consent form (ie, due to reading difficulty). Nine 
interviewers made the phone calls. Written instructions 
on how to conduct the interviews were drawn up and 
shared to standardise the procedure and limit inter-
viewer bias. Each subject was randomly assigned to one 
of the nine interviewers and contacted a maximum of six 
times before being considered unreachable.
The questionnaire had a general section that included 
questions on sociodemographic, familial data (anteced-
ents) and health- related outcomes (consequences), as 
described in the previous papers.29 In addition, the ques-
tionnaire included the NVS and the HLS- EU- Q16.
Age was collected as a continuous variable and then 
grouped into four classes (18–45; 46–55; 56–65; and 
>65 years old). Education was classified into three levels 
(less then high school diploma, high school degree and 
bachelor’s degree and higher), while the financial status 
was investigated by the item ‘Is your income adequate 
to meet monthly living expenses?’ with four possible 
response options (not enough, barely enough; enough 
and more than enough). This item was chosen since it 
is routinely used in the standardised questionnaire of 
the Italian behavioural risk factor surveillance system 
PASSI.33
HL measures
HL was measured using the NVS and the HLS- EU- Q16. 
The Italian version of the NVS was validated by Capecchi 
et al34 from the UK version and then it was applied in many 
different contexts.35 36 It consists of an ice cream nutrition 
label with seven associated questions that measure func-
tional HL (prose and numeracy) using a performance- 
based approach. It produces a final score ranging from 0 
to 6, allowing participants to be classified into three cate-
gories—high likelihood of limited HL (score: 0–1), possi-
bility of limited HL (score: 2–3) and adequate HL (score: 
4–6). These cut- off values were identified by Weiss et al37 
in a validation study of the NVS, conducted in English- 
speaking and Spanish- speaking primary care patients, 
in which the HL measured using the Test of Functional 
Health Literacy in Adults was considered as a reference. 
The HL categories defined using the two cut- off values (1 
and 3) are widely used in many countries.
NVS data related to the entire sample of the study (A 
and B arms) have been described elsewhere.7
The European Health Literacy Survey was the first large 
population study aimed at generating first- time data on 
HL across diverse populations in the European Union.38 
To achieve this purpose, the HLS- EU- Q for measuring 
HL was developed39 on the basis of the recommenda-
tions of Pleasant et al24 regarding the characteristics that 
a comprehensive measure of HL should have. In partic-
ular, starting from the HLS- EU Consortium conceptual 
framework of HL,2 the HLS- EU- Q assesses the processes 
of accessing, understanding, appraising and applying 
health- related information within the three domains of 
health: healthcare, disease prevention and health promo-
tion. It measures self- assessed functional, critical and 
interactive HL (ie, general HL). The original full version 
of the HLS- EU- Q comprises 47 items (HLS- EU- Q47), and 
the HLS- EU- Q16 is its short version that was developed 
by selecting 16 items.27 The HLS- EU- Q16 has Likert- type 
responses (‘very easy’, ‘fairly easy’, ‘fairly difficult’ and 
‘very difficult’) and an associated final score that measures 
interaction, comprehension, information seeking, appli-
cation/function, decision making/critical thinking, eval-
uation, responsibility, confidence and navigation skills. 
To generate the score of the HLS- EU- Q16, the items 
are dichotomised into two categories with two scores: 
‘easy’ (‘fairly’ or ‘very’ easy=1) and ‘difficult’ (‘fairly’ and 
‘very’ difficult=0). ‘Don’t know/refusal’ was recoded for 
missing answers. The scale score was calculated as the sum 
of the scores of each item and varied between 0 and 16. As 
suggested by other studies,26 40 only respondents who gave 
an answer to at least 14 items were considered. Three 
levels of HL were defined considering the HLS- EU- Q16 
score: inadequate HL (0–8), problematic HL (9–12) and 
sufficient HL (13–16). The cut- off values for defining the 
three levels were described by Pelikan and Ganahl41 using 
the results of the European Health Literacy Survey, with 
respect to the results obtained using the HLS- EU- Q47 
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As previously described, the Italian version of the HLS- 
EU- Q16 was validated in this study.30
Statistical analysis
The Fisher’s exact test was used to evaluate associations 
between categorical variables.
A new HL measure, named ‘HL skills’, was defined by 
combining the results obtained using the two tests (HLS- 
EU- Q16 and NVS). The criterion used for combining 
the two measures was a simple approach that allowed to 
different levels of skills to be identified. In particular, the 
variable was created as follows:
1. ‘Low HL skills’ level that comprises a high likelihood 
or possibility of limited HL measured by NVS and inad-
equate or problematic HL measured by HLS- EU- Q16.
2. ‘Partial HL skills’ level that comprises a high likelihood 
or possibility of limited HL measured by NVS and suffi-
cient HL measured by HLS- EU- Q16 or, conversely, ad-
equate HL measured by NVS and inadequate or prob-
lematic HL according to HLS- EU- Q16.
3. ‘High HL skills’ level that comprises adequate HL 
measured by NVS and sufficient HL measured by 
HLS- EU- Q16.
The subjects classified among those with ‘low HL 
skills’ presented some limitations in both functional and 
general HL; those with ‘partial HL skills’ presented some 
limitation either in functional or in general HL, while 
those with ‘high HL skills’ presented the highest level of 
HL skills in both functional and general HL.
A multivariate ordinal logistic regression analysis42 was 
performed to assess the predictive roles of age class, educa-
tional level and financial resources with respect to ‘HL 
skills’. Specifically, ‘HL skills’ was the dependent ordinal 
variable while age class, educational level and financial 
resources were the independent ordinal variables (covari-
ates). In ordinal logistic regression model, the predictive 
role is expressed as the proportional OR, and it can be 
interpreted in the same way as ORs are interpreted for 
the conventional logistic regression for binary outcomes. 
The OR obtained from this model was a measure of the 
change in the odds from lower to higher levels, that is, 
from lower to higher HL skills. As a comparison, the 
same multivariate ordinal logistic regression analysis was 
applied considering the level of HL measured by each 
single HL test (ie, NVS and HLS- EU- Q16) as a dependent 
ordinal variable. Specifically, two models were developed: 
in the first one, the NVS level was the dependent variable 
(1: high likelihood of limited HL; 2: possibility of limited 
HL; 3: adequate HL), while in the second one, the HLS- 
EU- Q16 level was the dependent variable (1: inadequate 
HL; 2: problematic HL; 3: sufficient HL).
Statistical analyses were conducted using Stata V.15. All 
tests were two sided, and p values were considered to be 
statistically significant when below 0.05.
Patient and public involvement
The study population was not directly involved in the 
design, recruitment and conduct of this study. However, 
the Florence Health Literacy Research Group involved 
representatives from the Provincial Medical Council, 
Local Health Unit and University Hospital of Florence. 
All of these representatives were involved in the study 
design and questionnaire development and will dissem-
inate the results from this work.
RESULTS
The refusal rate was 15.6%, while 38.2% of the invited people 
did not respond to any contact attempts and were consid-
ered unreachable. Finally, 212 subjects (58% females; mean 
age: 53.6±11.9 years) were interviewed for the purpose of 
this study. The majority of them (96.7%) were Italian, with 
a high school (36.3%) or university (45.3%) degree and had 
enough or more than enough financial resources at their 
disposal from their own or family income to get to the end of 
the month (68.3%) (table 1).
According to the HLS- EU- Q16, 11.8% had inadequate, 
55.2% had problematic and 33% had sufficient HL; consid-
ering the NVS, 10.4% had a high likelihood of having limited 
HL, 28.8% had a possibility of having limited HL and 60.8% 
had adequate HL (table 1).
Table 1 Descriptive analysis of the collected data (n=212)
Variables N %
Age class
  18–45 49 23.1
  46–55 53 25.0
  56–65 73 34.4
  >65 37 17.5
Educational level
  Less than high school diploma 39 18.4
  High school degree 77 36.3
  Bachelor’s degree and higher 96 45.3
Financial resources at disposal from own or family income 
enough to get to the end of the month*
  Not enough 10 4.7
  Barely enough 56 26.4
  Enough 108 50.9
  More than enough 37 17.4
NVS level
  High likelihood of limited HL 22 10.4
  Possibility of limited HL 61 28.8
  Adequate HL 129 60.8
HLS- EU- Q16 levels
  Inadequate HL 25 11.8
  Problematic HL 117 55.2
  Sufficient HL 70 33.0
*1 missing value.
HL, health literacy; HLS- EU- Q16, European Health Literacy 




















pen: first published as 10.1136/bm





5Lorini C, et al. BMJ Open 2020;10:e035987. doi:10.1136/bmjopen-2019-035987
Open access
As for NVS, the HL levels were significantly (p<0.05) 
associated with age class, educational level and financial 
resources, while when measured by HLS- EU- Q16, the 
HL levels were significantly (p<0.05) associated only with 
education. The percentage of people with low HL was 
higher when it was measured by HLS- EU- Q16 than for 
NVS in each category of age class, educational level and 
financial resources (figure 1). For both measures, the 
percentage of people with low HL increased with age and 
became more similar in older people: for HLS- EU- Q16, it 
ranged from 59.2% for those aged 18–45 years to 78.4% 
for those >65 years old; for NVS, it ranged from 20% for 
those aged 18–45 years to 67.5% for those aged >65 years 
old. Similar results were observed for educational level and 
financial resources: for both tests, the percentage of people 
with low HL increased with a decrease in educational level 
or financial resources; in the lowest subcategories (ie, less 
than high school diploma or not having enough financial 
Figure 1 Percentage of people with low HL by age class (A), educational level (B) and financial resources (C). HL, health 
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resources), the percentage of people with low HL became 
similar between the two tests.
Combining the classifications of both tests (table 2), 22% 
of the sample had adequate levels of functional (measured by 
NVS) and sufficient general HL (measured by HLS- EU- Q16). 
However, 28.3% presented both low functional HL (high 
likelihood or possibility of limited HL measured by NVS) and 
low general HL (inadequate or problematic HL according 
to HLS- EU- Q16). However, a greater part of the sample 
(49.5%) presented inconsistent HL measurements with low 
functional HL and sufficient general HL or vice versa. In 
particular, the percentage of participants with adequate func-
tional HL and low general HL (38.7%) was higher than the 
percentage of participants with low functional HL and suffi-
cient general HL (10.8%).
The classification of the subjects into four HL groups 
(combining the two HL measures) was significantly associ-
ated with age class, educational level and financial resources 
(figure 2; online supplementary table S1). With an increase 
in age, the percentage of people with adequate HL for NVS 
and sufficient HL for HLS- EU- Q16 decreased; the percentage 
was similar between the 18–45 and 46–55 year- old age groups 
(about 30%), it halved in the 56–65 year- old age group and 
it halved again in the over 65- year- old age group. A similar 
tendency, although less markedly evident, was observed for 
those with sufficient HL for HLS- EU- Q16 and low HL for 
NVS. At the same time, the percentage of subjects with low 
HL for both tests increased with increasing age, ranging from 
12.2% in the youngest age group to 54.1% in the oldest age 
group. Regarding education, with an increase in the educa-
tion level, there was a decrease in the percentage of people 
with low HL in both tests. The highest percentage of subjects 
with adequate HL at NVS and sufficient HL at HLS- EU- Q16 
was in the bachelor’s degree and higher group (35.4%), 
while the lowest percentage was registered in the high 
school degree group (10.4%); the latter education group 
also presented the lowest percentage of people with suffi-
cient HL at HLS- EU- Q16 and low HL at NVS (9.1%) and the 
highest percentage of those with low HL at HLS- EU- Q16 and 
adequate HL at NVS (46.8%). Moreover, with the increase 
in the availability of financial resources, the percentage of 
people with adequate HL at NVS and sufficient HL at HLS- 
EU- Q16 increased and, at the same time, the percentage of 
people with low HL in both tests decreased; in particular, 
the percentage of people with low HL in both tests halved, 
moving from the category ‘not enough’ to ‘barely enough’ 
(from 70% to 32.1%). Finally, in the more ‘disadvantaged’ 
groups (elderly people, low educational level, not enough 
availability of financial resources), the percentage of people 
with discordant results regarding the HL level (ie, low func-
tional HL and sufficient general HL or vice versa) was lower 
than that obtained in the other groups.
Considering the results of the multivariate ordinal regres-
sion model, all categories of the covariates showed significant 
associations with the outcome, with the exception of ‘high 
school degree’, with an evident trend. Moreover, OR values 
were greater than three in most cases (table 3). In particular, 
the OR of having high HL skills were higher as age decreased 
(OR value from 2.36 for 56–65 years old to 5.14 for 18–45 
years old), financial resources increased (OR value from five 
for ‘barely enough’ resources to 8.65 for ‘more than enough’ 
resources) and for those with a bachelor’s degree or higher 
(OR=3.72). Table 4 reported the results of the same anal-
yses conducted considering the level of HL as a dependent 
variable in accordance with the NVS (I model) and the HLS- 
EU- Q16 (II model). Considering the first model, functional 
HL significantly increased as age decreased (for those 46–55 
years old: OR=5.84; for those 18–45 years old: OR=7.17) and 
for people with a bachelor’s degree or higher (OR=3.78), 
while financial resources did not show a predictive role. 
Regarding the second model, age class, educational level 
and financial resources were not significantly associated with 
general HL.
DISCUSSION
The aim of the study was to compare two different measures 
of HL and to evaluate the potential contribution of their joint 
use in assessing HL antecedents in a population- based sample. 
Our results showed that NVS and HLS- EU- Q16 led to results 
that did not completely overlap, as a relevant proportion of 
the population presented different HL levels when measured 
with different tools. Furthermore, the antecedents of HL 
investigated in this study have different weights in predicting 
NVS or HLS- EU- Q16 results. These results indicate that they 
measure different aspects of HL; these findings are in line 
with other studies conducted in other countries.14 43
A possible explanation for these findings may lay in the 
nature of the two HL measurement tools, as the HLS- EU- Q16 
is a self- assessed measure for general HL, while NVS is a 
performance- based measure of reading, understanding and 
numeracy skills. In fact, what people think they know does 
not always correspond to what they actually know: people 
tend to be overconfident (they think they know more than 
they actually do) or underconfident (they think they know 
less than they actually do). Overconfidence and undercon-
fidence are a consequence of the matching between knowl-
edge, confidence, self- efficacy and emotional distress,43–47 
Table 2 Level of health literacy considering both measures 











  Inadequate or 
problematic HL
60 (28.3) 82 (38.7) 142 (67)
  Sufficient HL 23 (10.8) 47 (22.2) 70 (33)
Total 83 (39.1) 129 (60.9) 212 (100)
HL, health literacy; HLS- EU- Q16, European Health Literacy Survey 
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and they may differ from country to country, as they are also 
influenced by cultural factors.48 49
However, high skills in reading and understanding health- 
related information (functional HL) do not necessarily 
imply high critical and interactive competencies (included 
in general HL), as these are also related to problem- solving 
skills, life experiences and empowerment.50 51 In fact, HL 
could also act as a balance between individual skills and 
the demands and complexities of societal systems.12 Since it 
represents the combination of cognitive capacities, life expe-
riences, knowledge and opportunities,13 14 it can be influ-
enced by the social environment in which it is assessed; this 
Figure 2 Percentage of people with regards to HLS (HLS- EU- Q16) and NVS by age class (A), educational level (B) and 
financial resources (C). For each graph, p<0.05 (Fisher’s exact test). HLS- EU- Q16, European Health Literacy Survey 
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feature should and could be considered to tailor interven-
tions aimed at increasing its levels.
The simultaneous use of the two HL measures highlights 
the presence of three distinct HL groups in the population. A 
first group is represented by the participants with an adequate 
level of functional and sufficient general HL; this group 
has a broader range of HL skills (high HL skills) that can 
be used to participate actively in everyday situations, extract 
health information and derive meaning from different 
forms of health communication. This can be applied to 
changing circumstances, to exert control over their care and 
so on.52 53 A second group is represented by the participants 
that presented both low functional HL and low general HL. 
These subjects lack a wide range of HL skills (low HL skills). 
Lastly, between these two opposing conditions, a third group 
(partial HL skills) is represented by about half of the sample 
and includes all the participants that presented inconsistent 
HL measurements with low functional HL and sufficient 
general HL or vice versa; these people have some HL skills 
but lack others.
As far as the demographic and socioeconomic character-
istics of the HL groups defined by the two HL measures are 
concerned, it is interesting to note that the more vulnerable 
population groups (the older, less educated and poorer) 
presented lower levels of discrepancy in the results obtained 
with the two HL tools, and in most of cases, these groups 
presented a low HL level for both measures. On the contrary, 
the youngest participants (18–45 years), those with a high 
school degree and those with enough financial resources 
Table 3 Multivariate ordinal logistic regression model 
(n=211)
Variables OR (95% CI) P>z
Age class
  >65 1 –
  56–65 2.36 (1.05 to 5.33) 0.038
  46–55 4.85 (2.01 to 11.71) <0.001
  18–45 5.14 (2.10 to 12.54) <0.001
Educational level
  Less than high school 
diploma
1 –
  High school degree 1.33 (0.59 to 3.02) 0.486
  Bachelor’s degree and 
higher
3.72 (1.64 to 8.44) 0.002
Financial resources at disposal from own or family income 
enough to get to the end of the month
  Not enough 1 –
  Barely enough 5.50 (1.19 to 25.36) 0.029
  Enough 5.57 (1.26 to 24.54) 0.023
  More than enough 8.65 (1.79 to 41.73) 0.007
LR χ2(10)=51.38; prob>χ2<0.001; log likelihood=–193.35519; 
pseudo R2=0.1173.
Dependent variable: HL skills (‘low HL skills’, ‘partial HL skills’ 
and ‘high HL skills’) obtained combing the results of the two HL 
measures (HLS- EU- Q16 and NVS)
Table 4 Multivariate ordinal logistic regression models (n=211)
Variables
I model: NVS as dependent variable*
II model: HLS- EU- Q16 as dependent 
variable†
OR (95% CI) P>z OR (95% CI) P>z
Age class
  >65 1 – 1 –
  56–65 2.13 (0.96 to 4.70) 0.060 1.45 (0.66 to 3.18) 0.357
  46–55 5.84 (2.33 to 14.65) <0.001 1.60 (0.69 to 3.73) 0.271
  18–45 7.17 (2.70 to 19.04) <0.001 1.95 (0.83 to 4.61) 0.126
Educational level
  Less than high school diploma 1 – 1 –
  High school degree 1.90 (0.86 to 4.17) 0.110 0.65 (0.30 to 1.42) 0.285
  Bachelor’s degree and higher 3.78 (1.70 to 8.42) 0.001 1.31 (0.62.83) 0.493
Financial resources at disposal from own or family income enough to get to the end of the month
  Not enough 1 – 1 –
  Barely enough 1.76 (0.49 to 6.37) 0.386 2.31 (0.61 to 8.69) 0.215
  Enough 3.40 (0.97 to 11.94) 0.057 1.87 (0.52 to 6.71) 0.336
  More than enough 2.91 (0.73 to 11.64) 0.131 3.91 (0.98 to 15.60) 0.054
In the first model, dependent variable: NVS (three levels); in the second model, dependent variable: HLS- EU- Q16 (three levels)
*LR χ2(10)=50.6; prob>χ2<0.001; log likelihood=–163.36457; pseudo R2=0.1341.
†LR χ2(10)=15.64; rob>χ2=0.0479; log likelihood=–192.14072; pseudo R2=0.0391.
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presented the highest percentage of people with partial HL 
skills, low functional HL, and sufficient general HL in most 
cases. There seems to be a social gradient in accessing, under-
standing, appraising and applying information that is useful 
for adopting appropriate behaviours in everyday life, and in 
this sense, HL reflects the disadvantage suffered by the most 
deprived people regarding education and wealth.
Regarding the combination of the results obtained 
by applying the two HL measures into a new variable, 
that is, HL skills, findings showed that the new variable 
strengthens the association between HL and the investi-
gated antecedents. Indeed, the comparison of the three 
models of multivariate ordinal logistic regression showed 
that age, educational level and financial resources signifi-
cantly and independently predict HL skills, with OR values 
generally being higher than those observed in the models 
that consider each single HL measure. These results 
suggest that a broader evaluation of HL dimensions—
obtained by integrating the NVS and the HLS- EU- Q16 
data—could better represent the real meaning of the 
complex and hard- to- measure concept of HL. However, 
further research is needed to confirm these results and 
to evaluate whether this approach will also better predict 
the association between HL and health- related outcomes.
Moreover, as widely described for diagnostic and 
screening tests,54 the use of parallel tests (ie, two tests 
administered at the same time followed by subsequent 
combination of the results) results in an increase in sensi-
tivity—in this case, the identification of people with low 
HL skills. For these reasons, the integration of different 
HL measures using an approach similar to the one used 
in this study may help to widen the narrow view resulting 
from the use of a single measure and may serve as the 
basis for the design of a more comprehensive measure-
ment tool for HL. In this regard, it should be underlined 
that the approach of integrating different HL measures is 
in line with what has been suggested by Pleasant et al24 for 
the definition of a comprehensive measure of HL: multi-
dimensional in content and methodology.
This study has several limitations. Some of them are 
related to the sampling procedure. In particular, one of 
the main limitations is that the data cannot be consid-
ered representative of the overall Italian or Florentine 
adult population since the population- based sample was 
obtained with a combination of convenience and proba-
bility sampling procedures. For this reason, the general-
isability of the results to the entire Florentine population 
is limited. In fact, although participants were randomly 
selected from the registers of the GPs, the GPs were 
selected using convenience criteria, which may have 
introduced a selection bias. Additionally, results may 
have been influenced by a non- response bias. Indeed, 
a relevant proportion of participants resulted to have a 
high socioeconomic level, a bachelor’s degree or higher, 
or had more than enough financial resources. These 
limits could influence an external comparison of the 
study results, since age, educational level and financial 
resources are determinants of HL. Sex was not included 
in the analysis since, at the univariate analysis, it was not 
significantly associated with HL.
Other limitations are related to the cut- off values of 
both the NVS and the HLS- EU- Q16 that were used to cate-
gorise the levels of HL. Although widely used thresholds 
were applied, these cut- offs have not been previously vali-
dated for the Italian population, since large population- 
based studies using the NVS and HLS- EU- Q16 have not 
been performed yet. Moreover, some alternatives could 
have been considered for the combination of the two vari-
ables. In particular, one of them could be the combina-
tion of the items of the two measures into a single scale 
and assessing the reliability using the classic approach. 
The chosen methodology is related to the aim of giving 
an initial, simple approach for assessing the possibility 
of integrating different measures of HL, and this will be 
refined with future studies.
CONCLUSION
In conclusion, our findings suggest that the combina-
tion of the results obtained using a performance- based 
measure of functional HL (the NVS) and a self- assessed 
measure of general HL (HLS- EU- Q16) may improve the 
understanding of the HL skills of individuals and popu-
lations as well as the relationship between HL and its 
antecedents. In addition, the new variable generated by 
this combination of different HL measures (HL skills) 
may help to better identify people with low HL skills and 
could be considered as a new measure of HL or, at least, 
a different way of assessing HL and its multidimensional 
contents. Although further studies are needed to confirm 
our findings and to better define the potential of the 
combined use of different HL measures, we think that 
this paper can be considered to be a starting point for a 
novel approach to the investigation of HL, regardless of 
the limits of this research,.
Moreover, the results of our study seem to be in line 
with the evolution of HL proposed by The Secretary’s 
Advisory Committee on US National Health Promotion 
and Disease Prevention Objectives for Healthy People 
2030: ‘Health literacy occurs when a society provides 
accurate health information and services that people 
can easily find, understand, and use to inform their deci-
sions and actions’. Nowadays, we should consider HL to 
be a type of social competence and responsibility, and we 
should measure all its facets to make it a discipline that 
can contribute to a higher level of clarity, accessibility and 
actionability, so as to reduce inequalities in health.55
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